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WIND ENERGY
TECHNOLOGIES OFFICE

Public Stakeholder Meeting to Receive input on DOE’s
Draft Wind Energy Environmental Research Strategy
June 24, 2016 - Meeting Summary

Purpose and Objectives

The Department of Energy’s (DOE) Office of Energy Efficiency and Renewable Energy (EERE)
works to accelerate development and deployment of energy efficiency and renewable energy
technologies and market-based solutions that strengthen U.S. energy security, environmental
guality, and economic vitality. The Wind Program invests in projects that seek to understand
and mitigate the impacts of wind energy on wildlife and to address other siting issues to further
the sustainable deployment of wind energy technologies.

On June 24, 2016, the Wind Program held a public meeting at the National Renewable Energy
Laboratory (NREL) (noticed in Vol. 81, No. 105 of the Federal Register on June 1, 2016) to seek
input on its draft 5 to 15 year wind energy environmental research strategy. Specifically, the
purpose of this meeting was to solicit individual input on near-term and long-term wind energy
environmental research priorities. The Program also sought input on how the draft plan aligns
with and complements the current and future research goals and plans of other individuals and
relevant stakeholder organizations. During the meeting, the program presented highlights from
the draft strategy document (still under development), which are attached in Appendix 2, below.

Meeting Overview

Greeting and Introductions

Jocelyn Brown-Saracino, Manager for the Wind Energy Technologies Office’s (WETO)
environmental research portfolio, initiated the meeting with a presentation and discussion of the
purpose and objectives for the session. She reviewed the meeting agenda, highlighted the
structure of discussions, and emphasized the importance of stakeholder input in drafting an
environmental research strategy for the Wind Program. Participants discussed that for the
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purposes of this meeting the term “mitigation” refers to the mitigation hierarchy: impact
avoidance, impact minimization, and compensatory mitigation for unavoidable impacts.

Strategy Overview

Ms. Brown-Saracino continued her presentation with an historical overview of the Wind
Program’s support for environmental research, including activities with the National
Laboratories, as well as wind industry, academic, and other award recipient organizations.
Additionally Ms. Brown-Saracino provided a brief overview of the Wind Program’s 2015 Wind
Vision report, and how the Wind Vision’s roadmap actions for developing strategies to mitigate
environmental impacts are tied into the meeting discussion and the development of the Wind
Program’s environmental research strategy. She also reviewed a habitat range map of species
of concern overlaid with a map of developable wind resources in the US to illustrate the extent
of overlap between developable wind resources and species of concern.

The presentation then turned to a very high level overview of the Wind Program’s draft
environmental strategy, broken down by topics (Eagles, Bats, Prairie Grouse, and Offshore
Wind Impact Characterization and Analysis), activities associated with each topic, the
anticipated impact of the activities, and the expected long-term outcomes. Research priority
highlights, by topic, included:

Bats:

» Toimprove understanding of the factors that drive risk to bats at wind turbines, including
research to better understand the underlying relationship between bats and wind turbines
(e.g. attraction, timing, and meteorological conditions which drive activity levels, etc.)

* To develop and validate potential impact mitigation measures, including refinements to
operational impact minimization strategies and development of deterrent systems,, and

* To develop and validate potential compensatory mitigation measures as needed in the
future

Eagles:

» To improve accuracy and reduce uncertainty around estimates of take at wind farms,
* To develop and validate potential take avoidance and minimization measures, and

* To develop and validate potential compensatory mitigation measures

Prairie Grouse:
* To evaluate the potential impact of wind turbines on prairie grouse species, and
* To develop and validate compensatory mitigation options, as needed

Offshore Wind:

* To collect environmental impact data and support testing of monitoring and mitigation
technologies at first-generation projects, and

» To synthesize environmental impact data and develop predictive models



Information Synthesis and Dissemination:

* Tethys database, to house information on environmental research and make it easily
accessible

» Collaborative efforts such as Working Together to Resolve Environmental Effects of Wind
Energy (WREN) initiative, the National Wind Coordinating Collaborative (NWCC), the Bats
and Wind Energy Cooperative (BWEC) and associated activities, including webinar series,
conferences, and analyses that present the current state of knowledge regarding wind-
wildlife monitoring techniques, impacts, and mitigation strategies.

Following this overview, Ms. Brown-Saracino posed the following questions to the attendees to
consider with respect to the Program’s general strategic approach, noting that there would be
time for discussion of research priorities for specific species later on:

1.

Does the WETO strategy address what you see as the key research priorities? If not,
what's missing? What priorities do you see as most urgent?

To your mind, does the strategy capture what you see as the desired outcome for the
sector?

How well does this draft plan align with the research and data collection plans of your
organization and other entities?

Below is a summary of participant’s comments and discussion of the Wind Program’s general
strategy approach, as well as comments on each of the specific research areas listed above.

Summary Comments on the Wind Program’s general approach

At a high level, participants concluded that the specific species and related research
activities proposed by the Wind Program largely address the research priorities critical to
wind energy stakeholders

With respect to how best to approach existing and emerging research questions,
numerous participants discussed the importance of coordination of research priorities
and strategy across federal agencies and other groups. This discussion included a
specific reference to the development, expansion, and maintenance of a database of
raw, standardized, anonymous wind-wildlife impact data that can be used to support new
research, in addition to databases such as Tethys, which houses completed research.
Participants mentioned the need for a better understanding of risks to wildlife from all
sources (natural and anthropogenic), particularly other forms of power generation, in
order to better characterize and contextualize the relative impact of wind energy on a
given species or issue. There is also a need to evaluate wind energy’s positive
attributes (relative air pollutant and carbon emissions, water use and pollution, fuel use
and storage, etc. compared with traditional energy generation sources) weighted against
its impacts to develop a robust comparative cost-benefit analysis of wind power.

Further, on the topic of risk and quantitative certainty, participants discussed the issue of
how regulators currently and have historically approached risk (precautionary principle).
Participants noted the need for regulators to formalize how and what level of risk
uncertainty they can), and the need for a mechanism to incorporate peer-reviewed



research, which helps reduce uncertainty around risk, into the policy and practice of
permitting wind developments.

¢ While the proposed topics covered the most pressing issues, some participants noted
that the strategy should consider impacts to other species that might emerge as species
of concern in the future, as well as the need for metrics or criteria for determining if and
when an emerging issue should be given attention, given limited private and public
funding for addressing existing issues

Summary comments and discussion regarding the Wind Program’s research priorities for bats

o While the specific activities related to bat research align with stakeholder needs, the
outlined strategy does not specifically address refining take estimators for rare species
and rare events. The absence of better tools in this area results in financial and
logistical challenges for developers in terms of calculating accurate risk levels

e Some suggested that in consideration of the dearth of information on bat populations,
locations, and migratory movements, there is a need to collect these data before trying
to evaluate how to “grow” or create bats to compensate for unavoidable take

¢ However, others contended that as more bat species become listed under the
Endangered Species Act, resulting from anthropogenic and natural sources (such as
White Nose Syndrome and climate change), compensatory mitigation requirements may
become a higher priority for research investment as there are no compensatory
mitigation tools currently available for bats.

Summary comments and discussion regarding the Wind Program’s research priorities for eagles

e There is still work that can be done to improve models that estimate risk, including
updating current golden eagle Bayesian model with data reflective of the risks posed by
current generation wind energy technology, rather than data from first generation
facilities in California, which do not accurately reflect the risk profile of modern wind
turbines and may overestimate the risks posed by modern turbines

e There is a need to develop a Bayesian take estimator model, or developing specific
assumptions or priors for bald eagles, as the current FWS model uses only golden
eagle data. Additionally, models should include variables such as topography and
behavior

e Some revised priors have already been developed, but the timeline or likelihood of
adoption or integration of these updated models by regulators is not yet determined

¢ Newer models may also require validation with field data

e While research efforts are underway to develop impact minimization technologies there
is still a lack of baseline (unmitigated operational) data to accurately validate the
effectiveness of proposed mitigation solutions

e Development and validation of industry and regulator accepted mitigation tools will
remain a high priority until one or more viable and affordable options becomes
commercially available

Summary comments and discussion regarding the Wind Program’s research priorities for prairie
grouse



Historically, funding research on the impact of wind energy on prairie grouse species has
proven difficult due to regulatory concerns over the potential listing of species under
ESA, state-level species regulations, and the subsequent lack of development projects
in relevant habitat areas and resulting lack of investment interest

Conducting multiple Before-After-Control-Impact (BACI) studies are highly important for
accurately characterizing baseline risk and response, but can take up to 10 years at one
site to demonstrate statistically powerful results. Some patrticipants suggested that the
Wind Program should consider focusing on post-construction analysis studies to
evaluate grouse behavior against a non-developed control site (gradient analysis)

Some suggested that the outlined strategy and research should focus on lesser prairie
chicken habitat in the near term, as there is almost no industry-specific information
regarding wind power impacts to the species; species-management decisions are being
made based on studies related to other sources of human impact

Compensatory mitigation research for prairie grouse species is not a near term research
priority, but conservation banks do offer some current compensatory mitigation options

Summary comments and discussion regarding the Wind Program'’s research priorities for
offshore wind environmental issues

Due to the relative lack of data in this area, short term research plans should continue to
focus on the collection of baseline data of sea birds and marine mammals, saving data
meta-analysis for a mid-term priority focus area

Due to the nascent status of the offshore wind industry in the US, there is a need for
near-term focus on concerted stakeholder engagement and outreach to educate the
public and other stakeholders about offshore wind

In the offshore space, the complex and dynamic nature of the environment poses
challenges for quantifying risk at specific sites

Other issues to consider include scour (currents digging out base of turbines), and noise
from pile driving (but, that will not likely be a problem in areas other than along the
Atlantic coast of the US (Pacific Ocean, etc.), due to the limits deeper waters place on
the ability to drive piles for turbine platforms, and the future availability of floating
platforms that are anchored to the seabed in lieu of driving piles

Summary comments and discussion regarding the Wind Program’s research priorities for
emerging environmental issues

It is important to have multiple mitigation options for a given species due to various
factors that can influence the effectiveness or applicability of the measure at different
sites. For example, the use of operational adjustments to minimize impacts to bats in
the southeast may not be feasible due to turbine operational economics even though it
may be a solution in other geographic locations

While DOE and the wind industry should pay attention to emerging issues, limited
funding resources available for research should be focused on addressing existing,
unresolved issues



Participants discussed other potential wildlife issues that may emerge in the near future
including gray bats, nectar-feeding bats in the southwest, western yellow, southern
yellow, Seminole bats, pollinators, and ungulates

Other impact mitigation ideas included investigating enhancing resources for wildlife
outside of wind facilities (such as creating attractive roost locations, or prey
management) to lure species of concern away from high risk areas around wind turbines
To better understand where climate impacts may affect wind energy, participants
discussed the idea of developing climate models that include wind energy resources and
changing habitats to see how and where species may move, and how wind resources
may change over time (and drive development in new areas)

Participants revisited the idea of developing a set of criteria to evaluate when, or if, a
new environmental issue warrants concerted attention



Appendix 1 — Written Comments Received Outside of the Meeting

¢ BWEC has long worked to move away from the term “curtailment”, when describing
changing turbine operations to minimize impacts to bats, given the somewhat negative
connotation and fact that it means different things to different parties. Suggest the use
of operational adjustments and/or informed curtailment measures when referring to
wildlife “curtailment”

e Mention could be made of the importance of collaboration on databases

e The strategy should recognize the need for funding, as well as provide a research
timeline linked to the long term goals set forth in the 2015 Wind Vision Research
Roadmap, as well as the near term deployment plans for wind driven by the PTC
(production tax credit) and the CPP (clean power plan)

e It's important to understand when the results of this proposed research will be
needed/completed to address impacts likely to occur in the near and mid-term

e The strategy should include an estimate of the 5 & 10 year budget needs, as well as
some provide deference to the concept of making investments in projects that are both
biologically effective, but also economically viable, compared with the current cost, if a
baseline exists, of the topic of the R&D effort

e The program should consider a 3 year research plan, as opposed to a 36-year research
plan

e The strategy could benefit from metrics to help decide which programs should be
accelerated with additional funding (e.g. those that have the greatest impact on MW
deployment, or show greatest promise to mitigate impacts to species of concern)

e The need to develop, refine, and validate tools to evaluate the potential risk to wildlife at
a given undeveloped site has been a key research issue since 1994. The research
strategy should continue to focus on this issue as these tools are not yet adequate for
industry needs, with respect to bats, in particular. Avoiding high risk locations and high
risk turbine layouts would be much better than curtailment or deterrents. The high level
strategy and the summary comments on eagles hint at this type of effort, but it should be
a clearly called out

e The strategy should include some exploratory work on developing an eagle deterrent
method. It is hinted at in the write-up, but not stated

¢ Itis important to note that monitoring has been conducted for the past 30 years but most
of it is useless for broadly understanding effects of wind turbines on wildlife due to the
varying methodologies utilized in the collection of the data. The strategy should give
priority to designing robust monitoring standards that can become accepted best
practices by stakeholders and regulators. Results of studies conducted with these
methods could then be provided to a database for additional meta-analysis

e With respect to eagles, it is important to note that many of the noted “non-DOE actions”
are underway at FWS, but proceeding slowly. A small bit of funding from DOE could
expedite these research efforts dramatically

e The term “Market Barriers” may be misleading in terms of the work that will be
conducted under this program




The table on slide 7 of the highlights presentation could be clearer. The current format
suggests that Eagles, Bats, and Grouse are only an issue for land based wind

The long-term outcomes of this strategy should also consider or note excluding or
shrinking areas for development based on how impacts to species are addressed over
time

While listed species of concern (bats, eagles, grouse) are important, the final strategy
should also address the status of impacts to other birds such as geese, song birds, etc.
and why they are not high priority

How will solutions for the species of concern ultimately benefit other species?

Strategy should reinforce and stress the idea that research done in collaboration with the
Department of Energy should be overseen and peer reviewed by independent experts to
ensure credibility of results.

If possible, future versions of the research strategy should include target dates for
adoption of taller towers (e.g. 140m towers) to help contextualize when new issues may
start emerging, and by when those issues should be investigated

Are pollinators a real concern when considering future impacts of wind on wildlife?



Appendix 2 — Draft Wind-Environmental Strategy Highlights — Presentation Slides
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The Wind and Water Power Technologles Office (WWFPTO), within the U.5. Department
of Energy’s (DOE's) Office of Energy Efficiency and Renewable Energy (EERE), supports
the development, deployment, and cammercialization of wind and water power
technologies.
The Wind Program invests in projects that seek to understand and mitigate the impacts
of wind energy on wildlife and to address other siting issues to further the sustainable
deployment of wind energy techrnologies,
* Purpose:
= Seek input on wind energy near-term and long-term environmental research
pricrities needed to help enable the sustainable development of wind energy
technologies in the United States

* Goals:
1. Share the Wind Program’s proposed environmental research strategy

2. Seek individual input on whether the WWPTO strategy addresses key wind
energy stakeholder research priorities

3. Seek individual feedback on how the proposed draft strategy meshes with the
research plans of other entities

2| Wind end Waler Powsr Program




UL OEPARTMERT O El-t'r'_-lff EMicie ..-.:I. &

ERG? Ranewabla Energy

g:30 am Welcome
Raviaw of C0E goals for masting
Rewsaw agenda

2:45 am Participant introductions

9:00 am DOE environmental research history and future draft strategy
930 am High leval discuszion of strategy priorities

350 am Research strategy for addressing risk to bats

10:20 am Brieak

10:40 am Rezsarch strategy for addressing risk to eagles

11:10 am Rezearch strategy for addrezsing rizk to prairie grouse species
11:30 am Offshore wind environment research prigrities

1210 am Emerging issues for land-based and offshore wind

12:30 pm Lunch/Final thoughts and next steps

1:30 pm Optional NWTC facility tour

2:30 prn Adjourn

Please Note ENERGY | S ®

Ranewakhln

It is not the object of this session to obtain any group
position or consensus relating to any of the ideas or research
priorities discussed. Participants should limit information
and commentsto those based on personal experience,
individual advice, information, or facts regarding this topic.
This meeting is an opportunity for participants to gain an
individual understanding of the Wind Program’s Draft
Environmental Research Strategy. To most effectively use
the limited time please refrain from passing judgmenton
another participant’s recommendations or advice and,
instead, concentrate on your individual experiences.
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History and Evolution of DOE Support R—
for Environmental Research ENERGY | ..

Emargy ER

1984 - Formation of tha National Wind Coordinating
Collabarative (MWL

& Bednnua Srate of the Scienos Research Mestings
& Methods and Metrics documert

23 = Bats and Wind Energy Cooperative

+ Curtailment, »t lea=t 506 Fstality reduction

2006 to 2013 —|NWCC) Erassland Commuenity == I:"LETATI-_'.

Coflahorative w
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2000 — 2074 by 2030 FOM Tunds & suite of environamental

resaarch

«  Todd Katznar publishes work o Ea ke TalEmerny and
cpatiald risk

& Funded devedspment of BWEC inatal bat deterrant
dEyeie

2011 to Present —{NWCC) Sage Grouse Coflaborative

2011 - Matlonal Offshora Wind Str ategy and Market
Barriers FOMAnnounced. Mational Lab weork on
Offshore Enviromemental Baas bagan at thes tame as wall

2015 —Bat Impact Mitgaton Technologses FOA

Emergy EMici
Ranewabis E

History and Evolution of DOE Support W
for Environmental Research ENERGY |

FOA Announcement: Eagle Impact Minimization Technology Development and Field Testing
Oppartunities

*  Funding Oppertunity Announcement iz soliciting applications that propose projects
supporting impact minimization technologies in three Topic Areas,

=  Topic &rea 1 will intend 1o support research on eagle ability to sense and respond fo
stimuli, in an effort to identify signals that will serve as optimal deterrents.

=  Topic Area 2 will intend to further the technical readiness of Technology Readiness Level
(TRL) 5-& detect and deter and informed curtallment systems through technical
improvement and testing activities.

= Topic &rea 3 will intend to support the demonstration of & proposed TRL 7+ detection
and/or minimization technology at an operational wind facility at a scale sufficient to
provide an accurate demonstration of efficacy through a statistically zignificant reduction
of impact at a reasonable cost,

Full sclicitation at; https://eere-exchange. energy.gov

Informational Webinar, Monday, June 27 from 11=12:20 pm EDT.
https;//attendee.gotowebinar.com/register/7532 0068682869 16047

All questions should be directed to:
Eaglelmpact@ee doe.gov
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The Wind Vision Report
Wind Capacity by State - 2013 ENERGY

Emargy Eficiency &
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In 2013, cumulative utility-scale wind deployment reached 61 GW across 39 states
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The Wind Vision Report

Wind Capacity by State — 2050

Wind Energy in 2050

Installed capacity is concentrated in
certain reghons, but overall wind
deployment is geographically
widespread (50 states by 2050); .5,
southeast deploys new wind with
higher towers, advanced performance
and offshore

32 states have over 1,000 MW aof
wind capacity (land-based + offshore)
by 2030; 40 states by 2050 [compared
with 16 today)

Tatpl Wina Depamment Todwl Capatitg (W)

@ Through JI50 &l

o O isszaph 2240 - 15"'

b — g
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The Wind Vision Report
The Study Scenario ENERGY

Emergy EMiciency &
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The Potential of 35% of the Country’s Electricity Coming from Wind Energy by 2050

Costs Benefits
£144 Bilion [33] savings GHE 14% s GHE 8104 Billian NS 260 Bdlion gallons
5400 Bllon savings F20000 leves saved [23%] less consumpticn
Additional Impacts

‘ i $ e ~

Fublic Acceptance

Energy Diversity Jobs Local Revenues Land Lise and 'Wikdlife
Electricity prices 20% - BO00C0 grods jobs 1.0 Billinyear i land | 15% area al Respansible siting:
lesy senilive o conbiguous LIS Optimizing cocxishence

. Less than 173 area
53,2 Blllion fyear in tay :
paymerits ooclipeed by gol

Courses n LS today

The: Wind Vision Study Scenario results in modest increases in electricity cost in the near- and mid-
term (<13 price increase), but in the long term electricity costs savings of 2% are achieved by 2050

The Wind Vision Report e
: ENERGY | racracts toe
Roadmap of Targeted Actions etesoctonled o4

Wind Plant Supply Chain, Wind Powsr Additional Actions Needed

Technology Manufacturing and Perfarmance,
Advancement Logistics Reliability, and Safety

* Governmentand

"}__ — 0 Industry Research and

“pr— Development

Wind Power Wind Electricity .
= Pl Delivary and muﬁﬁl:;g and Cnr:nslstant Mational
Site Characteristice Integration "9 Policy
1 =
JR A + Local Transmission,
E Siting, and Permitting

Collaboration, Workforce

Education, and Development Policy Analysis  «  Continued Wind Energy
Cutreach Education
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Wind Vision Roadmap: Actions for Mitigating and T —— |
Minimizing Environmental Impacts ENERGY
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Wildlife Habitat & Wind Resource
Potential Maps
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Environmental and Wildlife Initiatives

Designed to Mitigate Market Barriers
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potential risks
Specific |+ Batter understand the relationships betwaen *  Better undarstand environmental impacts and
Impact wilkdlifa and wind turhines how to measure those Impacts
«  Increase avallabdity of risk méndmization and mitsgation teoks (o reduce impacts to wildiife
Long-Term . Preser'.-e-_n.rexna.nd gecgraphic areas available for development
it as : Raduce siting and regulatory wncartainty for davalopers

Ensure ervironmantally sustalnable coexstence of

wiind energy and wildlife

Proposed DOE Research Priorities: Bats

M. ONPARTMENT O E M7

EH ERG? Rane

The Wind Power Program currently envisions supporting future

research:

* Toimprove understanding of the factors that drive risk to bats at
wind turbines, including research to better understand the
underlying relationship between bats and wind turbines

* To develop and assess potential minimization measures, including
refinements to curtailment strategies and development of
deterrent devices, and

* To develop and assess potential compensatory mitigation
measures as needed in the future

L[ ok ) K
ol intended far otation
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Proposed DOE Research Priorities:

Emargy ENiciency &

Eﬂgfes ERG? Ranewabla Energy

The Wind Power Program currently envisions supporting future

research:

* To improve accuracy and reduce uncertainty around estimates of
take at wind farms,

* To develop and assess potential take avoidance and minimization
measures, and

* To develop and assess potential compensatory mitigation
measures

Draft Mot imfended far Otafic

Emargy E
Ranews

Proposed DOE Research Priorities:
Prairie Grouse ENERGY |

The Wind Power Program currently envisions supporting future
research:

* To evaluate the potential impact of wind turbines on prairie grouse
species, and

* To develop and validate compensatory mitigation options, as
needed

A\

Ot derrninSana m FLESFlss

Deal. Bof infended far Ol
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Proposed DOE Research Priorities: r——

Emergy ENiciency &

Dﬁshﬂre w”?d' EN ERGY Renssabln Ensrgy

To address the various environmental offshore wind concerns over
the next fifteen years, DOE developed a number of approaches
under the following general research themes:

* Collect environmental impact data and support testing of
monitoring and mitigation technologies at first-generation
projects, and

* Synthesize environmental impact data and develop predictive
models

Emergy ENiciency &
Ranewabln Energy

Proposed DOE Information Synthesis W—
and Dissemination ENERGY |

DOE aims to continue its support for information aggregation
and sharing efforts, including:

* Tethys database, to house information on environmental
research and make it easily accessible

* Collaborative efforts such as Working Together to Resolve
Environmental Effects of Wind Energy (WREN) initiative, the
MNational Wind Coordinating Collaborative, the Bats and Wind
Energy Cooperative and associated activities, including
webinar series, conferences, and analyses that present the
current state of knowledge regarding wind-wildlife monitoring
techniques, impacts, and mitigation strategies.

18



High Level Discussion of Strategic

Emeargy Eficiency &
P.r‘.fﬂﬂ"ﬁES E" ERG? F:nnr-'.i::-l bl Energy

* Doesthe WWPTO strategy address what you see as the key
research priorities? If not, what's missing? What priorities do you
see as most urgent?

* To your mind, does the strategy capture what you see as the
desired outcome for the sector?

* How well does this draft plan align with the research and data
collection plans of your organization and other entities?

Detailed Strategy by Focus Area ENERGY |l

*= Bats

* Eagles

* Prairie Grouse

« (Offshore Wind

* Future Impacts/Concerns

Pawai Program Deafl Mok intended far oiElic
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Research Priorities: Bats ENERGY | noody Cieere &

Ranewabln Enesrgy

The Wind Power Program currently envisions supporting future

research:

* To improve understanding of the factors that drive risk to bats at
wind turbines, including research to better understand the
underlying relationship between bats and wind turbines

* To develop and assess potential minimization measures, including
refinements to curtailment strategies and development of
deterrent devices, and

* To develop and assess potential compensatory mitigation
measures as needed in the future

Teal Ll B &
Dralt Mol intended far ataticn

M. OFPAKTMENE O E msfi]

Research Priorities: Bats ENERGY

Ranewa

Proposed Non-DOE Action

Research Priorities Wind Vision
Action

1) Understand a) Assess population status, trends, and ACTION 8.2.1:

Population genetic diversity Improve
and Habitat understanding of
Use wildlife and habitat
impacts
2 Understand a) Conductresearch fo ldentify sources of  ACTION 6.2.1:
Sources of maortality, assess effects of anthropogenic Improve
Mortality nan-energy, and energy related activities, understandingof
assess impact of environmental wildlife and habitat
disease/contaminant factors, impacts
charactenze iImportance of mortality
agents

b) Develop and operate a database of bat
fatalities, hypothesize predictor variables

24 | Wind and Wiabas Pawar Progam Draf Mol inended far atation e ) B
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Emarpy EMicienty &
Ranewable Energy

Research Priorities: Bats ENERGY

U8, DEPARTHER T o8 |

Proposed DOE Research Partnership Focuses

Research Priorities WWhnd Viskon
Action

1) Improva Teka g} Desagn shudsas o documend Behewior arcand wand tarbinas 0. batier ACTHON B2
Esfimaias and wndarsiand ha malationship between behavonectiily end risk as wel as  Improve
Risk Modek elucidale paiiems | pask momaliy avenis undeislanding of
by Swslematic lestmg of hypothesas megardng me facors bt drive sk widifa and habiat
thrawsgh tab end fel chsenation and empenmentation for mubple impects

spacias BErTEs 8 renge of geographies

) Suppoit mels-analyses to furfher esplore e malEhonship betwaen pre-
canstructon: bal actvily levels end posi-consiruction moally rebes

)y Wark b devalon and refing modals. used. for predicting nesk at wand famms

2 Devsop Impact &) Ralfme axalEg operabional recuctan meassures 0 maxmize maraity ACTION. B.2.2
Wmimazatian redipchion whiks minemizing evamie oes Evahsmla emaronmantal fackars I',h_:t'.'einp sirEagas
Tacls SUCh a5 amperalure, haromeins pressire, ano pracpiaton on bat o raouca wiklide

aclivity indo ek madels.  Assass  acomdimic  Impect 1o wind farms in Impacis

EmMenging rageons wWith fower class wind spaeds, whera cul-in spead
edjustments Wil fisve & prestar fnancal mpact

by Comhirue to suppart tha developmen! of defarrestt lecimoiogies o
manimize ks o oparabanal wind farmes. Ensura epplicabdity 1o fallar
lwbiivas, a8 urbene @ increases ovwar lime
33 Evelisata a) Evaluata, quanily and tesl additienal oplons Tol compansanny SCTION 622
Compsnsalomy mEgaton, s nesdad in iha fuburne Cevslop siretagss
lifgetan Tooks o raduca wiklife

Impecs

mery EMici
Faneaabin E

U8, DEPARTHER T o8 E
]

Discussion Questions: Bats ENERGY

* Do proposed research areas focus on the highest priority issues for
bats?

* Understanding interaction between bats and turbines
— Given the work that’s currently ongoing in this space, need for additional DOE
work in this area? If so, to your mind what are the largest gaps?
* Improve operational adjustmentregimes

— Given current efforts underway to develop and refine operational adjustment
regimes, should "smart curtailment” be an essential/top priority research area
for the DOE?

= Compensatory mitigation
— Isthere a need for the validation of strategies here? Relative priority?
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Research Priorities: Eagles

4. BEPARTMERT O | EI'JEF!J:r E"“:ih‘l'-ﬂ:.' &

NERGY

Ranewabin Enengy

The Wind Power Program currently envisions supporting future

research:

* To improve accuracy and reduce uncertainty around estimates of
take at wind farms,

* To develop and assess potential take avoidance and minimization
measures, and

* Todevelop and assess potential compensatory mitigation
measures

Research Priorities: Eagles

Proposed Mon-DOE Actions

1) Understand )
Populabon
and Hab#tat
Lse
B
cl
d)
2] Understand aj
Anthrapoganic
Sources of
Menality

L)

Spataltemporal avian habitel use and habdat varatan
stedies to charactenze how eagles uss their environment, and
impaortant habitat conditions re: hunting, magration, nesting,
winterning, stc.

Develop rebust mondoning protocols for sagle nest sunveys,
and cenductannual surveys of breeding pairs to &ssess nest
success, and fledglng survival. Study natal dispersal of
goldenand bald eagiss

Ascass population trends, and genetic diversayhvanability
utizing DNA fo understand ratsticnships between sagle
populations

Assass climate change impacts to Bald and Golden sagle
habéat - including vegetation and prey base —and
consequent popudation effacts

Conduct research to identify sources of monality, assess
effacts cfanthropogenic non-anengy, and enargy relsted
activibes, assess impactof emvirenmantal disease/cantaminant
factars, charactarize imponance of menality agﬁnfs

Dewvelop and cperate a database of eagle fatalties; hypotheszs
predictor vanablas

U OFPAKTHERT o

RG? Riarisas

Emergy

ACTIONE 2.1
Improwe
understanding of
wildlifie and habitat
Impacis

ACTIONB.21:
Imprave
understanding af
wikdlifa and Rabiksl
impacis
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Research Priorities: Eagles ENERGY | STRMEY R &

Ranewabln Enesrgy

Proposed DOE Research Partnership Focuses

1) Improve Take  a) Design studies fo document behavior anound wind turbines; ACTICONS2.1:
Estimatesand b} Cenduct seversl replicated Pre- and Post-constrection siudies Improve
Risk Modals acrossa broad geographic range, and conduct mela-analysis  understanding of
utiizing eaghe habiat, wind site use informatian, and post. wildiile and habiat
constructon fatality data to identfy nsk pattems with mpacts
explanatery variablas
] Wark to develop and nefine models used for pridicing sk 1

wind farms, Conlinucusty refine estimates of sagle fatalities
and risk at wind energy facilibes as naw data become avadable

for integration

2) Develop a} Devalop, test, and svaleate curailment and avosdance ACTIONG.2.2:
Imipet msasures, $uch as nfarmed curtailment andiar detadent Davelop strategies to
[sramzaban lechRotagees Lo Meemale feks al oparabanal wind farms raduca wildhie
Teals impacts

3y Evaluate a} Evaluate, quantify and test additional opticns for compensatory  ACTIONS.2.2:
Compeansalony mitigation stch 28 lead abatemant and carcass removal Davelep sirategies i
Mitigaticn rechuca wildife
Teals smpacts

U OEPAKTMERT o Efm

ENERGY | roncws:

* Do proposed research areas focus on the highest priority Issues for Eagles?
* Eaglerisk modeling
= In the 2016 Proposed Eagle Rule, the FWS notes that they will require all permit applicants to
use the FWS take prediction model
Geven thes and the alternats mods davalopmant work that's besn done 19 ate, 15 there a nesad o tha
space for adaitienal moded developmeant? Analysls of data 1o refine moded parametars?

* Mitigation technology testing and validation

= After the completion of testing efforts planned or underway, what do you anticipate the longer
term needs in this space will be?

= Compensatory mitigation
= St necessang angldering FWE" progosal Tar ||'||I|_::|_='|[|:||l_."{l‘:-llﬁl-'_'l vablon Ilallku:_?F

20 | Wind ared Wabar Powar Program
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U8, OEPAKRTHER T o

Research Priorities: Prairie Grouse ENERGY | e oy &

Ranewabln Energy

The Wind Power Program currently envisions supporting future
research:

* To evaluate the potential impact of wind turbines on prairie grouse
species, and

* To develop and validate compensatory mitigation options, as
needed

U 8. OEPERTHERE o8

Research Priorities: Prairie Grouse ENERGY |

Ranewabln Ensrgy

Proposed Non-DOE Actions

“ Research Priorities Wind Vision Action

1) Understand a) Assess population status, ACTION 6.2.1; Improve
Population and trends, and genetic diversity understanding of wildlife
Habitat Uise and habitat impacts

2) Understand a) Conduct research to identify ACTION 6.2.1; Improve
Anthropogenic sources of mortality, assess understanding of wildlife
Sources of effects of anthropogenic non-  and habitat impacts
Mortality energy, and energy related

activities
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Research Priorities: Prairie Grouse

Raneas: 'I| Ene Y

Proposed DOE Research Parinership Focuses

Research Priorites Wind Vision
Action

1) Research a) Conduct BACI studies evaluate the effect of wind  ACTION 6 2.1;
Folential energy development on grouse species, including  Improve
Impacis evaluation of variables such as adult survival, lek  understanding of
success, and fecundity wildlife and
habitat impacts

b} Analyze habitat suitabllity variables across broad
sage grouse habitat regions o develop and refine
rnisk factor models associated with landscape
patierns, and inform mest appropriate turbine
siting locations based on areas of lsast |ikely
impact to grouse

2) Ewvaluale a) Ewvaluate, guantify and test/implement additicnal ACTION 622
Compensatory options for compensatory mitigation, as needed in - Develop
Mitigation Toolks the future. [Mote this work will leverage the work sirategies to

done to date for other impacis to grouse.) reduce wildlife
impacts

U8, DEPAKTMERE o LI L=t

Discussion Questions: Prairie Grouse ENERGY |-

* Do proposed research areas focus on the highest priority issues for
prairie grouse?

* Critical species of focus?

» |f effect established, current compensatory mitigation options
sufficient?

25



Research Priorities: Offshore Wind ENERGY | S Efieiency &

Ranewable Energy

To address the various environmental offshore wind concerns over
the next fifteen years, DOE developed a number of approaches
under the following general research themes:

* Collect environmental impact data and support testing of
monitoring and mitigation technologies at first-generation
projects, and

* Synthesize environmental impact data and develop predictive
models

U8, OEPAKRTHER T o

Research Priorities: Offshore Wind ENERGY | o=

Fanmas

Non- DOE Actions Needed

Research Priorities Wind Vision Action

1) Understand Population a) Continue baseline data ACTION 6.2 .4: Perform
and Habitat Lsa collection strategic assessment of
affshore wind

b) Update and analyze
marine wildlife and
habital baseline data o
better inform regional
planning and
development decisions
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Enarpy EMicienty &
Ranewabin Ensrgy

U8, DEPAKTMERE o |

Research Priorities: Offshore Wind ENERGY

Proposed DOE Focus

Research Priorities Wind Vision
Action

1) Develop a) Support testing of manitoring and mitigation ACTION 6.2.2:
Impact technologies at first-generation projecis Develop
Minimization straiegies o
Tools b}y Collect environmental impact data o befter reduce wildlife

understand of tha relative impact of offshore wind impacts
development, Increase regulatory cerainty of

impacis, and minimize -environmental compliance

cosis

2) Improve Take a) Syntheslze envirenmental impact data to improve ACTION B.2.1:

Estimates basis for implementation of effective and prudent Improve
and Risk monitoring and mitigation measures understanding of
Models wildlife and

b} Develop predictive models of impacts from offshore  habiiat impacts
wind energy Instaliations on sensitive species to
decrease in envircnmental impacis

U8, DEPAKTMERE o | -

Proposed Issues of Focus NERGY

* Noise
— Maonitoring noise produced by construction activities

— Developing and testing novel tools for monitoring marine mammals
around construction activities

— Testing and validating mitigation measures as needed

+ Collision
— Developing and testing tools for validating avian collision risk
— Conducting research to validate collision risk models

— Testing and validating application of land-based impact minimization
tools to offshore wind turbines, as needed

« Habitat Use

- In the longer term, monitoring changes in habitat use by key species in
and around offshore wind farms
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Discussion Questions: Offshore Wind ENERGY | Srera Eiieiency &

Ranewabln Enesrgy

* Do proposed research areas actions on the highest priority
issues for offshore wind?

* To your mind, are the issues of focus the issues of highest
priority?

OEPAKTMENT O | EI'&T!J'P EHi

NERGY

Raneaabln E

Represesiatanal
land area with a net
capacity factor aof
greater than or
equal te 30% al
vanaus wind hub
heights and
technoiogy levels

Top Left 80-mater
hub hisght, 2008
turbine tachnobogy
Top Right: 80-
meter hub haight,
Curren] furbens
technodagy
Bottom Left: 110-
mieter hub height,
near-future turbine
techncagy
Bottom Right: 140
meter hub haight,

near-fuiune turbine TR qtpriteir T

CONRELs~—| 805 T TEINREL em

technofogy i




Potential Emerging Future Issues ENERGY | S Eiieiency &

Ranewabln Energy

Considering the future of wind development in the US, we anticipate:

1. Development of wind power in new regions of the US resulting from the near-
future adaption and deployment of odvanced turbine technologles

2. New species of concern for wind development and operation due to continued
population stress from other anthropogenic and notural factors such as climate
change or White Nose Syndrome, as well as expanded wind development

Actions for consideration:
= Explorefunderstand potential environmental impacts of development in regions that will be made
accessible through the use of taller fowers and larger turkines and the new challenges that are
posed by Ehose neaw Ii-'l,'l'lr'lijll.’_lﬂl-{h.
& For exampds, axpanssod of land-based wind in the SE:
Cut-in sped adjustmants will heve 2 greatar eifect on revanua sinee building & bovwar wind class sites
Larger rotor swept areas Increa e challenges for ultrasonic acoustics
Podantiad 1or reead Tor mone focus on bald aaglec
- Shift regional focus as offshore wind technology changes. As the commercial readiness of floating
winid '_e,-:luu}lu,gm‘. AINANCES, Ere_—.l[l;'l' emphasis will be placed on regions such as the Pacific

U OEPAKTMENT o |

Discussion Questions: Emerging Issues ENERGY

— A5 we ook to the future, are there issues that you anticipate will Inerease in
priority as the wind industry expands and grows?

— Are there species that weren't discussed today, that you think are high priority?
— To what degree should emerging issues be prioritized, as compared to

identified expending resources on addressing current high priority species of
concern?
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